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give a history of some degree of dyspnea on ex- 

ertion. As arule, the degree of dyspnea is very 
mild. Some patients will give a history of severe 
dyspnea on exertion and a few will give a history of 
orthopnea. If it were not for the mental dulness and 
the physical sluggishness, dyspnea would probably be 
complained of more frequently. In perhaps 50% of 
all cases, pitting edema of the dependent parts of the 
body will be found on physical examination. This 
may be of very slight degree, discovered only after 
pressure upon the skin over the shin bone; however, 
in severe cases it may be a high grade edema of the 
lower extremities, associated with ascites and occa- 
sionally hydrothorax. Physical examination will 
reveal a swollen tender liver in a small percentage of 
cases, usually those who have a history of severe 
dyspnea or orthopnea and who have a high grade of 
edema.* Many of these cases will also show rales 
during inspiration at the bases of the lungs. Most 
cases of myxedema will exhibit some degree of cya- 
nosis. Percussion will often reveal diffuse enlargement 
of the heart. The cases involving high grade edema, 
enlargement of the liver, passive congestion of the 
lungs, and moderately severe dyspnea, will certainly 
always show a very high degree of diffuse dilatation 
of the heart. Systolic murmurs may or may not be 
present. The rhythm of the heart is regular as a gen- 
eral rule. The rate is usually slow, #.¢., in the neighbor- 
hood of 60-70. The blood pressure is usually about 
normal but may be either above or below the normal 
level. The minute volume of blood ejected from the 
ventricles will be 65% of the normal, or less. 

The electrocardiogram in cases of myxedema before 
treatment almost invariably shows a reduction in the 
potential of the QRS group and an iso-electric or nega- 
tive T, or Tz. At times one finds the QRS time some- 
what increased. 

The examination of the heart by means of the X-ray, 
either the orthodiagraphic or the teleoroentgeno- 
graphic method, is most illuminating. Seventy-five 
per cent of cases of myxedema when examined by an 
accurate X-ray method will show some dilatation of 
the heart, and many cases will show very severe 
grades of dilatation. It is interesting to note that I 


O: one-half of all cases of severe myxedema will 


orthopnea, is very rarely the result of myxedema itself. 


THE HEART IN MYXEDEMA 


have observed dilatation of the X-ray silhouette of 
the heart following total ablation of the thyroid in 


one case. When the basal rate was brought up to 
minus 15 per cent, most of the dilatation disappeared. 

As a rule, rest in bed and digitalis will not cause 
much recession of edema, dyspnea, passive congestion 
of the liver and lung, or return of the dilated heart to 
its normal size; certainly not within a period of 3-4 
weeks. But the exhibition of the proper amounts of 
thyroid extract will cause the dilated heart to return 
to normal. The recession in size starts very soon after 
beginning the use of a thyroid preparation and is 
usually complete within eight weeks. The electro- 
cardiogram goes back to normal within eight weeks 
unless there is another type of heart disease present at 
the same time. The symptoms of edema, dyspnea, 
passive congestion of the lungs and liver usually 
recede completely within 4-6 weeks after the exhibi- 
tion of a potent thyroid preparation. 

All of these symptoms and signs, including the dila- 
tation and abnormal electrocardiographic findings, 
will return within a very few weeks if the thyroid ex- 
tract is discontinued and provided the patient has 
only recently been treated. This is conclusive proof 
that these symptoms and signs are dependent upon 
the lack of the thyroid hormone. 


i ey most frequent findings are those of dilatation 
of the heart and abnormal electrocardiograms. 
The “law of the heart” as first enunciated by Otto 
Frank and later by Starling states that when the 
heart has an increased amount of work to do, it tends 
to dilate the increased length of muscle fibers giving 
the heart a greater capacity for performing mechanical 
work. The corollary to this, proved many times in 
animal experimentation, states that if heart muscle 
becomes weakened or hypodynamic, it must dilate in 
order to perform the same amount of mechanical 
work. The heart in myxedema is propelling a minute 
volume of about 65% of the normal, very frequently 
against a normal or even reduced blood pressure, so 
that the mechanical work of the heart is actually con- 
siderably decreased in the state of myxedema as a 
rule. If then the heart muscle dilates in order to per- 
form an amount of work less than the normal, the 


*Epiror’s Nore: Other authorities believe that gross evidence of congestive heart failure such as congested liver, hydrothorax and 
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heart muscle must necessarily be weaker or hypo- 
dynamic. Thyroid extract in proper amounts in- 
creases the minute volume 35% and so changes the 
state of the heart muscle that it can carry on this 
greater amount of mechanical work at a smaller size 
or shorter length of fiber. Apparently the tone of the 
heart is very much decreased in myxedema because 
the dilatation of the heart seems out of proportion to the 
clinical symptoms of heart failure. Most of these 
symptoms of heart failure are associated with in- 
creased venous and intraventricular pressures. A 
dilatation out of proportion to the increase in intraven- 
tricular pressure indicates a decrease in the physio- 
logical tone of the muscle. 

Not a few cases of myxedema have a complicating 
coronary arteriosclerosis. Symptoms of angina pec- 
toris may be present at the time the patient is first 
observed; on the other hand, these may develop a 
number of years later. On this account it is necessary 
to be extremely cautious in the treatment of myxe- 
dema because the heart performs a greater amount of 
mechanical work when sufficient thyroid extract has 
caused the, myxedema completely to disappear. 
Occasionally, attacks of angina pectoris which were 
previously infrequent and mild become more frequent 
and much more severe when the basal rate approaches 
the normal. On the contrary, there are cases in which 
previous mild attacks of angina pectoris disappear 
when the basal rate approaches the normal. There- 
fore, the presence of coronary arteriosclerosis is not 
a contraindication to the treatment of myxedema with 
thyroid extract, but warns us that we must be cautious 
in its use. As a rule, there is no increase in the num- 
ber of attacks or the severity of the attacks until the 
basal rate goes above minus 15 per cent. Moreover, 
if the amount of thyroid extract is very slowly in- 
creased and a long period of time taken to approach 
the normal basal metabolic point, there is definitely 
less tendency to the production of angina pectoris. 


ty THE treatment of the heart in myxedema the best 
way is to start with one-half grain of thyroid extract 
per day. If there are no untoward symptoms, this 
can well be increased to one grain a day after two 
days. After a week the dose may be safely increased 
to one and one-half grains; after another week it is 
safe to go up to two grains. The patient may now be 
kept on two grains daily for a couple of weeks. Most 
of the symptoms of myxedema will disappear. If 
there has been enlargement of the heart, it will have 
receded very largely. The electrocardiogram will 
become normal if there is no high degree of coronary 
arteriosclerosis. In the meantime, the patient can be 
watched for any symptoms of angina pectoris. The 
basal rate will now be about minus 15 per cent. If all 
goes well at this point, it is perfectly safe to increase 
the dosage to two and one-half grains per day. The 
basal rate will soon be very close to the normal and 
practically all the signs of dilatation of the heart, 
electrocardiographic changes due to myxedema, and 


the symptoms of heart failure due to myxedema will 
have disappeared. The patient will be in a compara- 
tively satisfactory state unless symptoms of 
angina pectoris have developed. In this latter case it 
is necessary to give less thyroid extract. But as a rule 
if the basal rate is kept around minus 15 per cent, the 
patient will do well in every respect. Most cases can 
be kept on about three grains a day for a long period 
of time, after which the basal rate tends to go above 
the normal and it is then advisable to give less thyroid 
extract because most patients will do best at a basal 
rate around 0 to minus 5 per cent. 

Where coronary arteriosclerosis is present in myxe- 
dema, it is a good practice to give euphylline, and at 
times of acute need nitroglycerine may be prescribed. 
Occasionally, the red blood count will be very low in 
myxedema; if this is raised cautiously by means of 
transfusions the attacks of angina pectoris will often 
disappear. 


5 eer prognosis of the heart in myxedema is, on the 
whole, very good. If coronary arteriosclerosis 
of advanced degree is also present, then the prognosis 
is that of this latter condition. On the other hand, the 
prognosis may be a little better than that of the same 
degree of coronary arteriosclerosis in a normal case 
because it is possible, by using the right amount of 
thyroid extract, to hold the basal rate at about minus 
15 or 20 per cent, thereby reducing the work of the 
heart approximately 20%; the patient suffers very 
little from the usual symptoms of myxedema at this 
point. As the heart is spared somewhat, it may have 
a longer life expectancy than if it were compelled to 
perform the normal amount of mechanical work. 
Quite recently, Levine and Blumgart have both 
advocated total ablation of the thyroid in certain 
desperate cases of valvular heart disease and certain 
cases of severe coronary arteriosclerosis. The minute 
volume of the heart, if there is no heart failure present, 
tends to be very accurately proportional to the basal 
metabolism. If, therefore, the blood pressure remains 
constant and the basal metabolism falls to minus 35 or 
40 per cent, the minute volume of the heart will fall 
approximately the same amount and the heart will 
have just that much less work to do. If the basal 
metabolism in these cases is allowed to remain as low 
as minus 35 to 40 per cent, an increased dilatation of 
the heart may take place. Moreover, the symptoms 
of sluggish mentality and lack of memory are dis- 
tinctly undesirable. It has, therefore, been found far 
more satisfactory to give these patients with total 
ablation of the thyroid enough thyroid extract to 
keep the basal rate around minus 15 to 20 per cent. 
Under these circumstances the patient’s reactions are 
only very mildly sluggish, the work of the heart is re- 
duced approximately 20%, and in many cases there 
is apparent improvement that could not be brought 
about by rest in bed and digitalis. 
Georce Faure, M.D. 
Minneapolis, Minnesota 
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